Question under study: Over the last decade the Swiss health care system has undergone several changes, resulting in stronger economic constraints, heavier administrative workload and limited work autonomy for doctors. In this context we examined the change in burnout prevalence over time among Swiss doctors surveyed during this period.
Introduction
In recent years pressure on doctors has risen in many countries as a result of different health care reforms affecting doctors' autonomy, prestige and income [1] [2] [3] [4] [5] [6] , resulting in higher work stress. Work stress may result in chronic reactions such as ill health, burnout and depression [7] [8] [9] . Burnout occurs when individuals feel emotionally overwhelmed by the demands of their job and may precipitate anxiety and depressive disorders or contribute to self-depreciation [10] . Three dimensions are usually evaluated to detect burnout: 1. emotional exhaustion, reflecting depletion of energy and emotional and cognitive distance from work, 2. depersonalisation or cynicism, involving impersonal thoughts and attitudes towards patients, and 3. a reduced sense of personal accomplishment in one's work with people or lack of self-efficacy. These three dimensions cannot be combined into a single summary variable. Yet to facilitate analyses and interpretation of scores, some authors have classified doctors with a high level of emotional exhaustion or cynicism as doctors with a moderate degree of burnout [9, 11] . Doctors with a high level of emotional exhaustion and cynicism and a low level of personal accomplishment are generally defined as doctors with a high degree of burnout [12] . There is growing interest in measuring physicians' health and its determinants, such as burnout [13] , because the results of recent research show that physicians' ill health can negatively affect health care systems and patient care [14] [15] [16] [17] [18] .
Switzerland is no exception. In recent years several changes have been made in the health care system in an attempt to limit the rise in health care costs. In 1994 a new health insurance law rendered compulsory the purchase by households of a fairly comprehensive package of health benefits, including ambulatory treatment, inpatient care, home nursing care and some health promotion activities. The new law imposed more uniform national standards and sought to achieve greater social solidarity. Basic health insurance cover can be contracted from approximately 90 private insurance carriers, who are precluded from earning profits from the mandated benefit package. Under the new law health care providers are subject to increased competition, a higher administrative burden and decreased work autonomy and income, resulting in higher levels of occupational stress.
A study carried out in 2002 among Swiss primary care practitioners showed that 32% were considered to have a moderate degree and 4% a high degree of burnout [11] . In response to the continuing increase in health care costs, a moratorium was enacted in 2002 to limit accreditation of new community-based providers, including general practitioners. A study conducted in 2004 [19] comparing burnout levels among Swiss cancer clinicians, paediatricians and general practitioners in the French-speaking part of the country found that, overall, one third of the respondents expressed signs indicative of psychiatric morbidity, 44% a moderate degree of burnout (high score on either the dimension of emotional exhaustion or depersonalisation/cynicism) and 6% a high degree of burnout (scores in the range of burnout in all three dimensions). After adjustment for workload, access to continuing education and working in a public institution, French-speaking general practitioners were found to have a higher risk of emotional exhaustion and depersonalisation than cancer clinicians and paediatricians. A similar survey conducted in 2007 in the Germanand Italian-speaking parts of the country showed lower prevalences of moderate-and high-degree burnout (32% and 4% respectively, unpublished data), raising the question whether recent health care reforms may have affected the country in different ways or that the situation had improved over time.
In this context we gathered all data from these different surveys and examined the change in burnout prevalence over time across medical specialities and the different language areas of the country.
Methods

Participants and study design
We compared the data from three cross-sectional surveys The 2002 survey included a country-wide random sample of 2756 certified primary care physicians identified through the membership database of the Swiss Medical Association, including 1098 general practitioners, 986 general internists, 242 paediatricians and 430 physicians without a speciality qualification [11] . Of the 1784 questionnaires returned (answer rate 64.7%), 1755 provided sufficient answers to the Maslach Burnout Inventory (MBI) to classify participants as having a moderate or a high degree of burnout (for additional information, see Survey content section below).
The 2004 survey included all cancer clinicians working in the French-speaking part of the country (N = 180) and an equivalent number of general practitioners (N = 197) and paediatricians (N = 184) randomly selected from the registry of their respective medical associations [19] . All physicians had been working for 5 years or more in their speciality and some physicians were still in training. The sub-group of general practitioners and paediatricians was matched for gender according to the oncology sample (40% women). Self-administered questionnaires were sent by mail with up to two reminders. Of the 371 questionnaires returned (answer rate 66.1%), 365 provided sufficient answers to the MBI to classify participants as having a moderate or high degree of burnout.
The 2007 survey included 474 general practitioners, 410 paediatricians and 310 cancer clinicians working in the German-and the Italian-speaking parts of the country. Eligible doctors had been randomly selected from the registry of their respective national medical associations using the same sampling methodology as for the 2004 survey. Of the 620 questionnaires returned (answer rate 51.9%), 615 provided sufficient answers to the MBI to classify participants as having a moderate or high degree of burnout.
Survey content
The MBI questionnaire has been used to measure the prevalence of burnout [10, [20] [21] [22] . The MBI is made up of 22 items on feelings and attitudes towards work which respondents are asked to rate on a 7-point frequency scale. The answers can be summarised as 3 scores reflecting: emotional exhaustion (10 items; e.g. "I feel emotionally drained by my work"); cynicism or depersonalisation (5 items; e.g. "I've become more callous towards people since I took this job"), personal accomplishment (7 items; e.g. "I feel I'm positively influencing people's lives through my work"). Based on a normative sample of 1104 North American medical professionals [12] , each respondent can be classified into low, medium and high scores for each dimension. Severe emotional exhaustion is defined as a score ≥27, pronounced cynicism as a score ≥10 and low personal accomplishment as a score ≤33. To facilitate the analysis and interpretation of the scores, we categorized respondents with a high score on either the emotional exhaustion or the cynicism subscales as doctors with a moderate degree of burnout [9, 11] . Respondents with a high score on the emotional exhaustion and cynicism subscales and a low score on the personal accomplishment subscale were defined as doctors with a high degree of burnout [12] .
Socio-demographics (gender, living alone, having children) and work-related characteristics (number of years in current workplace, weekly hours worked) were also collected because they are important determinants of burnout and may thus act as confounding factors [10, 23, 24] . The amount of personal information was limited (e.g. age and year of graduation from medical school were not requested) to preserve respondents' anonymity. As a consequence, the 2007 survey questionnaire included all items in German and Italian, so that respondents' origin could not be differentiated between these two regions.
Data analyses
Descriptive statistics, including cross-tabulation, χ 2 test and analysis of variance, were used to compare the socio-demographic and work-related characteristics of the respondents across the different surveys. Prevalences of moderate-and high-degree burnout were stratified by medical specialities and linguistic areas of the country for each survey. Fisher's exact test and χ 2 test were used to test differences between subgroups where appropriate. To study the relationships of socio-demographic and work-related characteristics with burnout, cross-tabulation and χ 2 test were used to identify potential confounders. Finally, logistic regression models were used to identify multivariate predictors of moderate and high degree of burnout, with region (French-speaking vs. Italian-and German-speaking), medical speciality (general practitioners, including general internists vs. all others), time of survey (2002 vs. 2004 & 2007) and significant socio-demographic and work-related characteristics as predictors. As the 2004 and 2007 survey had not been conducted in all linguistic areas, they were grouped together and compared to data collected in 2002. To investigate whether the risk increased differentially over time, interaction terms between significant factors were used whenever the factor "time of survey" was significant. All statistical tests were two-tailed, with a significance level of 0.05.
Results
Participants' socio-demographics and job characteristics (2004-2008)
The majority of participants were men, had children and were living with a partner (table 1) 
Socio-demographics and work-related characteristics associated with burnout
Besides the effects of time, medical speciality, linguistic region of the survey, male gender and working over 50 hours per week were associated with higher levels of burnout (table 3) . On the basis of the unadjusted results ( fig. 1 ), we also tested whether paediatricians were at increased risk over time by including a dummy variable for paediatricians in the regression models. After adjustment for all other factors, paediatricians were not found to be at increased risk of burnout.
Multivariate predictors of burnout
Discussion
Summary of main findings
Burnout levels among Swiss doctors have increased throughout the country over the last decade. The risk of moderate burnout was higher for general practitioners and French-speaking doctors. Also, the increase was significantly higher for French-speaking doctors over time.
Comparison with existing literature
Amongst the few authors who have investigated burnout levels longitudinally, Taylor et al. [25] observed a decline in the mental health of UK physicians varying according to the medical speciality. In this study the proportion of clinical oncologists showing excessive emotional exhaustion increased from 39% to 52% over 8 years. This trend was interpreted as related to a workload increase following reconfiguration of cancer services, concomitant with a decrease in job satisfaction.
In the literature general practitioners have been previously considered to be at increased risk of experiencing stress-related suffering when compared to other medical specialists [26, 27] . Compared to other industrialised countries, Swiss primary care physicians were apparently less affected by burnout in 2002 [11] . Goehring et al. [11] have found that risk factors of moderate burnout for Swiss primary care practitioners were male gender, age between 45-55 years, higher levels of perceived stress related to the health insurance workload, changes in the health care system, medical care uncertainty, and increased difficulties in balancing professional and private life.
As in other countries, many reforms have been undertaken in recent years in an endeavour to control health care costs. The use of the new uniform national relative value scale and the aging of practising primary care physicians following the moratorium probably resulted in differential worsening of working conditions for general practitioners
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Results of recent work by Buddeberg-Fischer et al. [29, 30] on a cohort of young Swiss German-speaking doctors in training are also worrying. They have found that only a minority (from 10-16%) plan to practice general medicine due to the uncertain development of health policy, decreasing income and worsening working conditions.
To balance the effects of increased pressure at work and work-related stress, common strategies at an individual level include valuing relationships with patients [5] , participating in continuing medical education [5, 31] , and participation in Balint groups [32] . However, at the health-care system level, only initiatives that have addressed the issues of appropriate remuneration and workload have been able to reverse the current trend of degrading working condi- tions for general practitioners. The introduction of the new general medical services (GMS) contract in the UK resulted in a sharp increase in general practitioners' satisfaction [33] . Among other ways of making general practice more attractive, promotion of group practice is also important. Indeed, in a recent survey 88% of young Swiss general practitioners were planning to work in group practice [28] .
Strengths and limitations
In this paper we used data from three different large surveys based on the same validated instruments allowing comparison with other published studies. The analysis of these data [11, 19] over the years provides some important information about the trend in physicians' morale in an era of major health care reforms in Switzerland. The study also suffers from several limitations. The response rate varied significantly between 2004 and 2007 (66% vs. 52%). This could be partly due to the fact that the questionnaire used in 2007 included both German and Italian items and was therefore much longer, a factor that can lower the response rate. Participants may also have suffered more frequently from burnout that non-participants, thus overestimating the true rate in our samples. In a previous study we found that participants in the survey were more likely to report burnout, but that this difference was weak [11] . Further, differences in respondents' characteristics across the surveys may have acted as confounding factors. To allow for this possibility we used several regression models to identify significant risk factors and interaction terms.
Implications for future research
We have found an increasing prevalence of burnout among Swiss doctors over time, especially in the French-speaking part of the country. This result may be the sign of a differential effect of current health care reforms and policies or of practice style throughout the country. Protective factors against the risk of burnout, such as participation in continuing education or large group practice, [28, 31] may differ between linguistic regions. Among adverse factors, despite the new uniform national relative value scale, there is an increasing asymmetry in income among physicians across the country [34, 35] . In most cantons of the German-speaking part of Switzerland, general practitioners are allowed to sell the drugs they prescribe to their patients and make a profit on this sale, which generates a significant amount of their revenue. In a recent published paper we showed that satisfaction with current income can "buffer" the effect of emotional exhaustion on physicians' mental health [36] . We hypothesise that the difference in burnout prevalence between French-and German-speaking physicians may be related to this income difference, especially for primary care practitioners. As Swiss public health authorities are now discussing ending the sale of drugs by primary care practitioners, representative surveys should be conducted regularly to document the impact of such changes on Swiss doctors' levels of wellbeing and ill health in coming years, using a standardised methodology to minimise the risk of measurement bias and confounding.
